INTRODUCTION
described a portable device for obtaining differential thermal curves. Portable differential thermal analysis units have since been used in studies of lateritic soils (Goldich and Bergquist, 1947, p. 55; 1948, p. 65) and have been applied to the identification of clay minerals and other aluminous materials by various workers in the U. S. Geological Survey. Inasmuch as the curves obtained with these instruments are not always comparable with those obtained using standard differential thermal analysis apparatus, the authors feel that a publication showing some standard mineral curves obtained with a portable unit may increase the usefulness of these instruments to the field geologist. The curves presented in this paper were therefore prepared to serve as a reference for the interpretation of results obtained from portable differential thermal analysis units. Clay minerals have been emphasized, but some of the minerals most commonly associated with them have been included.
PROCEDURE
The curves were obtained on the portable differential thermal analysis. apparatus shown in plate 28 by following the procedure described by Hendricks, Goldich, and Nelson (1946) , supplemented by the instruction sheet accompanying the unit. The only departure from this procedure was in the preparation of the alundum (A1203) to be used as the reference material. This was powdered and passed through a 400-mesh sieve in an effort to minimize differences in packing between the reference material and the sample.
The principal difference between the method used with the portable unit and the usual laboratory methods of differential thermal analysis lies in the rapid and nonuniform heating rate obtained with the portable unit. The type of heating rate used is shown by curve A of figure 43 , in which the run is initiated with the furnace at full temperature. The principal advantage of starting the run with the furnace at full temperature is the short tune required for each run.
It is possible to achieve a less abrupt heating rate by the use of a rheostat in series with the furnace. Such a heating rate is shown by curve B of figure 43. This curve was obtained by starting the run with the furnace at room temperature and decreasing the resistance in steps, as shown on the graph. However, as the curves are recorded manually the longer heating period makes inefficient use of the operator's time. Besides, the furnace must be cooled before the next run can be made.
The disadvantages of the method in which the run is started with the furnace at full temperature are that it often causes severe broadening of the low temperature peaks and produces peaks that are not comparable in relative intensity with peaks produced by standard methods of differential thermal analysis. In addition, the temperatures at which the reactions occur do not always correspond exactly to the temperatures obtained for those reactions by apparatus in which the heating rate is uniform. A further effect is the small exothermic peak occurring at the beginning of most of the curves (figs. 44-51). Presumably this is the result of differences in specific heat, heat conductivity, and thermal diffusivity between the sample and the reference material. The temperature of the reference material apparently lags behind that of the sample when the sample block is subjected to the initial high thermal gradient imposed by the fully heated furnace.
The theory and methods of differential thermal analysis are described by Speil, Berkelhamer, Pask, and Davies (1945) ; Kerr and others (1949, Kept. 3); Smothers, Chiang, and Wilson (1951); and Grim (1953, p. 190-249) . Table 1 lists the sample localities, and the major and minor constituents in each sample as determined by X-ray diffraction methods. Samples with numbers prefixed by H are clay mineral standards, described in American Petroleum Institute, Project 49, (Kerr and Others, 1949) . Those with numbers prefixed by G are described by Grim, Machin, and Bradley (1945, p. 11 
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